Amendments to the Specification 
Please replace paragraph [0010.0] with the following: 

[0010.1] Bas e d on all thes e obs e rvations, it is beli e ved that introducing PBPs into cotton fiber 
will increase the fiber strength, water absorption, thermal characteristics and chemical reactivity 
What is required for the com mercial viabili ty of protein-based polymers is a cost of produc tion that 
would begin to ri val that of petroleum -based p olymers. The potential to do so resides in low cost 
bioprodu ction. We have recen tly deomonstrated a dramatic hvpcrex pression of an elastin protein- 
based poly mer, (Gly-Val-Glv-V al-Pro\„ or polvfGV GVPV wh ich is a parent polymer for a diverse 
set of pol ymers that exhibit inverse temperature transitions of hvdorphob ic folding, and assembly 
as the temperature is raised through a tra nsition ranee and w hich can exist in hydrogel elastic, and 
plastic states. Electron micrographs revealed form ation of inclusion bodies in E. coli cells occupyin g 
up to 80-90% of the cell volume under o ptimal growth condi tions (3a). The beauty of this approach 
is the lack of any n eed for extraneous sequences for the pu rposes of purificati on (4) or adequate 
expression. The usual strategy for expression of a foreign protein or portein-based polymer in an 
organism such as E. coli anticipates that the fore ign protein will be injurious to the or ganism. 
Accordingly, the transformed cells are grown up to an appropriate stage before ex pression of the 
foreign protein is begun and expressio n is gene rally considered viable for only a few hours. The 
situation is quite different for the elastic protein-based polymer considered her e. This mav result in 
part due to the extraordinary biocompatibility ex hibited by (GVGVP), , and its related polymers. The 
elastic protein-based polymer. (GVGVP)» and its y-irradiation crosslinked matrix as well a s related 
polymers and matrices appear to be ignored bv a r ange of a nimal cells and bv tis sues of th e whole 
animal (5-7V This chanter describes in detail methodolog ies to accomplish hypere xpression of a 
protein based polymer in E. coli. 
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Please insert the following new paragraphs between paragraphs [0010.1] and [0011] bridging 
pages 7 and 8: 

[0010.2] Construction of a synthetic protein-based polymer gene: As an illustration of an 

uninduced hyper-expression of a protein-based polymer in E. coli, we have chosen a gene encoding 

121 repeats of the elastomeric pentapeptide: 

Pro gly val gly val pro (GVGVP)8 gly val gly val pro gly val 

cggga tCCA GGC GTT GG T CCA GGT GTT Ge atccg 

BamHl PflMl PflMl BamHl 

[001 0.3] Genes for the tricosapeptides GVGVP GVGFP GEGFP GVGVP GVGFP GFGFP and 

GVGVP GVGFP GDGFP GVGVP GVGFP GFGFP, analogous to compounds LXH and LEX, 

respectively, were constructed using synthetic oligonucleotides. The double-stranded DNA sequence 

of these genes with the corresponding amino acid sequence is the following (Equation 1): 

BamH-l >/*M-l 
5' - G AGG AT(X AGGCGTTGGGGTAGCGGGTGTTGGCTTCCCG 
3' - c tcctaggt ccgcaaccccatggcccacaaccgaagggc 

G V\G^ V P G V G F P 

GGTGAMGGTTTCCCGGGCGTTGGTOTGccg 
ccactkcCAAAGGGCCCGCAACCACACGGC 

GX.GFP GVGVP 

PJM-1 BamH-l 
ggtgtaggctttccgggtttcggattc ccaggcgttgg atccag - 3 ' 

CCACATCCG AAAGGCCCAAAGCCTAAGGGTCCGCAACgTAGCTC— 5 ' 
tfVGFP GFGFP 

[0010.4] Fig. 1. Amino acid sequence and flanking restriction endonuclease sites of the basic 
polymer building block coding for (GVGVP)i 0 . Using synthetic oligonucleotides and PCR, 
((GVGVP) 10 was amplified with flanking BamHl and PflMl ends and the 121-mer gene was 
inserted into pUCl 18 as a BamHl fragment. For expression under control of the T7 polymerase 
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gene promoter, a 121-mer gene was created by concatenation of the PflMl 10-mer fragment with 
terminal cloning adaptors and subsequently inserted into the expression vector pET-1 Id. 
[0010.4] GVGVP. This gene, (GVGVP)i 2 i, was constructed by ligase concatenation of DNA 
sequence encoding (GVGVP)io.and isolation of a concatemer having 12 repeats of this monomer 
gene plus an additional C-terminal (GVGVP) sequence encoded by a 3' cloning adaptor (70a). The 
gene encoding (GVGVP) io.was synthesized and cloned into a mulitpurpose cloning plasmid from 
which it was then excised by digestion at flanking sites with the restriction endonuclease PflMl 
(Fig. 1). A substantial amount of the PflMl gene fragment was purified and self-ligated in the 
presence of limited amounts of synthetic double-stranded oligonucleotide adapters that provided the 
additional restriction sites needed for cloning the resulting concatemers. PflMl cleaves at its 
recognition site in the DNA to leave two single-stranded extensions that are not self-complementary 
(i.e., nonpalindromic) but are only complementary to each other; therefore, proper translational 
polartity is maintained by head-to-tail tandem coupling of the monomer gene units by ligase during 
the concatenation reaction. 

Please replace paragraph [0014] with the following: 

[0014] In contrast w e att e mpt her e to e xpres s a prot e in polym e r and not a polyest e r. 
PBPs used in our study are expressed from a single synthetic gen e that can easily be alt e r e d to 
incr e as e th e fiber str e ngth, water absorption, th e rmal prop e rti e s, e lasticity and dy e binding 
capaci ty of cotton fib e r by changing the amino acid composition. We att e mpt to accomplish this 
using a gen e encoding GVGVR^SEQ. ID. NO.3); this gen e has b ee n e xpr e s se d at high lev e l s in 
bact e ria (Figur e 1 ; Dani e ll et al., 1997) and tobacco plants (Figure 2; Dani e ll and Guda. 1997). 
Transg e nic tobacco plant s e xpr e ssing this PBP gr e w, flow e r e d and produc e d see ds normally 
(Zhang et al., 1996). Howev e r, this g e n e has not pr e viously been expr e ssed in cotton fib e rs jfl 
stably transformed tobacco plants a 1.8 kbp EG-120mer p olymer g ene fragm ent was found to be 
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inte grated into the tobacco nuc lear geno me. A 1 .8 k bp EG-12 0mer polym er gene t ranscript was 
observed in Northern blots. G els stained with CuCb show the presence of polymer and Western 
blots conf irm the identity of the polymer protein (Zhang et aL 1995, 199 6). Even though lower 
levels of expression were observed in cultured tob acco cell s (Zhang et aL 1995) and some 
transgenic plants in the FO generation (probably due to the po sition effect and heterozygous 
nature. Zhan g et aL 1996). higher level s of polym er expressio n were observed in tobacco cells 
(see Figure 2); this is a good indication of a PBP exp ress (Dan iel! 1995: Daniel! and Guda, 
1997V The transgenic tobacco plants expressing the PBP grew, fl owered and produced seeds 
normall (Z h an g et a L 1 996). Physiological and ultrastructural studies reveal that transgenic 
tobacco plants expressing PBP are similar to control untransformed plants . 
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